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1.0 Project Management Elements

1.1 Introduction

This Quality Assurance Project Plan (QAPP) provides specific guidance for field and quality
assurance procedures that will be followed by HDR Engineering, Inc. (HDR), and Science and
Engineering for the Environment, LLC (SEE), and their subcontractors, during Year 22 monitoring
and implementation of the 2016 Operations Maintenance and Monitoring Plan (OMMP) Addendum
(USACE 2016). HDR is the prime contractor conducting this work under contract to the U.S. Army
Corps of Engineers (USACE), Seattle District, with direction from USACE and the

U.S. Environmental Protection Agency (EPA), Region 10. The QAPP is specifically limited to field
activities during Year 22 monitoring studies of the East Harbor Operable Unit (EHOU) and responds
to the scope of work (SOW) dated 24 October 2016 titled “Wyckoff/Eagle Harbor East Harbor OU
OMMP Implementation." The 2016 Work Plan replaces the 2011 Work Plan; however, portions of
the 2011 Work Plan detailing sampling methodologies are carried forward by reference.

The work conducted under this QAPP will guide the monitoring that will be carried out in this 22nd
year of monitoring at the EHOU (hereafter referred to as “Year 22 monitoring”). The 2016 OMMP
Addendum (USACE 2016) is the Work Plan for Year 22 monitoring, and provides the framework for
the QAPP. The results of the Year 22 monitoring will be analyzed and interpreted in the

2016 Wyckoff/Eagle Harbor EHOU Monitoring Report. EPA will use the Monitoring Report in support
of the Five Year Review required in 2017.

This document is the Project Management Plan (PMP) component of the QAPP. The PMP details
the component documents that collectively comprise the overall plan for work during the Year 22
monitoring; organization of the project team; problem definition and site objectives; data reduction,
management, and reporting procedures; and the overall project schedule.

1.2 Distribution List

Signees and those people listed in Table PMP-1 (distribution list) will receive a copy of this QAPP
and its components, as well as the Work Plan (2016 OMMP Addendum), Health and Safety Plan
(HSP), and Investigation-Derived Waste Plan (IDWP). The contract project manager will provide
official copies and any subsequent revisions to the individuals on the distribution list.

1.3 Project Organization

Project organization and individuals responsible for ensuring the quality of field operations, data
collections, and laboratory procedures for the Year 22 monitoring are provided in Table PMP-2 along
with their responsibilities. The organizational chart is presented in Figure PMP-1.

1.4 Components of the Work Plan

This document, the QAPP is one component of the Year 22 Monitoring Work Plan that implements
the 2016 OMMP Addendum. The Year 22 Work Plan and this PMP are updates of the 2011 Year 17
OMMP Work Plan (HDR and SEE 2011) and supporting documents. The 2016 OMMP Addendum
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describes changes to sections of the 1995, 1999, 2002, and 2011 Work Plans, and references those
plans where changes have not occurred. This revised document also contains new information
relevant to monitoring of the intertidal areas surrounding the site (i.e., West Beach, including the
exposure barrier system [EBS] and intertidal cap) depicted in Figure FSP-3).

This QAPP is written to meet the function requirements from the EPA Guidance for Quality
Assurance Project Plans (EPA 2002). The five documents listed below comprise the Year 22 EHOU
Monitoring Work Plan:

Quality Assurance Project Plan. The overall plan for monitoring including objectives, monitoring
plan design, measurement methods (types of data to be collected), schedule, deliverables, use of
monitoring results in site management, the project team, and project responsibilities. The QAPP has
three primary components including the: PMP, Field Sampling Plan (FSP), and Analytical Quality
Assurance Project Plan (AQAP). The IDW and HSP are also prepared to supporting implementation
of the SOW outlined in the QAPP and associated documents.

Project Management Plan. The PMP is the bridge document for the QAPP. In addition to providing
the overall project organization and personnel responsibilities (Section 1.2), the PMP provides the
program elements common to the field and analytical monitoring including site information and
history, monitoring objectives of the 2016 OMMP Addendum, personnel training requirements, data
management, reporting requirements, and an overall schedule for completion of the monitoring and
reporting.

Field Sampling Plan. The FSP describes the field procedures and detailed activities including
physical elevation monitoring, surface sediment and West Beach samples for chemical analyses,
and subsurface samples for quality interpretation. The FSP addresses sample analyses procedures
only from sample collection up to delivery to the analytical laboratories or data reduction locations.

Analytical Quality Assurance Project Plan. The AQAP provides the details of field sampling and
analytical procedures that will be followed so that the environmental data are of known and
documented quality and suitable for their intended uses, and the environmental data collection and
technology programs meet stated requirements. It will include the data quality objectives of sample
collection, numbers and types of stations to be sampled for each data type, field procedures, and
instrumentation. The chemical analysis component includes detailed direction to the analytical
laboratory on analytical methods, data quality objectives, sample custody, quality assurance and
quality control (QA/QC) procedures, data deliverables, data management, and reporting. The AQAP
is provided to office personnel and the analytical laboratory.

Investigation-Derived Waste Plan. The IDWP details the handling procedures, containerization,
and disposal of investigation-derived wastes generated during the monitoring program, including
decontamination products, excess sample material, and personal protective equipment.

Health and Safety Plan. The HSP describes the procedures and equipment that will be used to
protect the health and safety of project staff and the public during monitoring. The HSP identifies
chemical and physical hazards, types of work zones, protective equipment and procedures,
responsible individuals, and an emergency plan.
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1.5 Site Terminology

Throughout this document specific terms will be used to reference the study areas within the EHOU.
Figures FSP-2 and FSP-3 show the areas of the EHOU that have been remediated along with the
extent of individual removal actions or remedial activities. Below are the definitions of specific
terminology for each action and study area for the EHOU.

1994 Phase | Subtidal Cap. The 1994 Phase | subtidal cap was placed in 1994-1995 as part of a
Non-Time-Critical Removal Action (NTCRA). This NTCRA consisted of placement of an
approximately 1 meter (m) (3 feet [ft]) thick sediment cap over 21.4 hectares of subtidal sediments.
Figure FSP-2 depicts the extent of the 1994 Phase | sediment cap.

2000 Phase Il Subtidal Cap. Figure FSP-2 shows the 2000 Phase Il subtidal cap, which was placed
to augment the 1994 Phase | cap. The 2000 Phase Il cap overlaps the Phase | cap at its southern
boundary, and covers uncapped shallow subtidal sediments not previously capped during the 1994
NTCRA. In the area where the 2000 cap overlaps the 1994 NTCRA, cap materials were placed to
cover surface sediments with polycyclic aromatic hydrocarbon (PAH) concentrations that were
above the Washington State Sediment Quality Standards (SQS), as reported in the 1999 Year 5
monitoring results.

2001 Phase Il Subtidal Cap. The 2001 Phase Ill cap extends shoreward from the 2000 Phase |l
cap. It overlaps both the 1994 Phase | and 2000 Phase Il caps. It was placed atop of uncapped
shallow subtidal sediments and intertidal sediments. Figure FSP-2 shows the extent of the

2001 Phase Il subtidal cap.

Exposure Barrier System (EBS). The EBS, completed in 2008, covers approximately 5.1 acres of
intertidal and shallow subtidal sediments on West Beach. The location of the EBS is shown in
Figures FSP-2 and FSP-3.

Intertidal Cap. The intertidal cap is the extension of the 2001 Phase Il subtidal cap shoreward,
covering the intertidal surface sediments where PAH concentrations exceeded the SQS.
Figures FSP-2 and FSP-3 depict this cap.

North Shoal. The North Shoal consists of the intertidal area on the north shore of the former
Wyckoff facility. It is bounded to the west by the intertidal cap and to the east by East Beach.
Figure FSP-3 shows the North Shoal area.

East Beach. East Beach consists of the intertidal area on the eastern side of the former Wyckoff
facility. As depicted in Figure FSP-3, it is bounded to the north by the North Shoal and extends
southward to the Wyckoff property boundary.

West Beach. West Beach (formerly known as the Mitigation Beach) lies at the western edge of the
Wyckoff facility property boundary and encompasses both the EBS and the riparian habitat upland
from the intertidal EBS. West Beach and the delineation of the EBS and the Intertidal Cap are shown
in Figure FSP-3. The former Mitigation Beach was constructed in 2000 and 2001 with the areas
above +17 ft mean lower low water (MLLW) vegetated to provide riparian habitat around the Wyckoff
facility which, with the EBS, constitutes West Beach.
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2.0 Problem Definition/Background

The Wyckoff/Eagle Harbor Superfund Site, EHOU is located on Bainbridge Island, Washington
(Figure PMP-2). The Record of Decision (ROD) for this Operable Unit (OU) is dated September 24,
1994 (EPA 1994).

The EHOU OMMP was first developed in 1995 (EPA and USACE 1995) to support overall site
management. The 1995 OMMP was implemented after completion of the first phases of remediation
at the site (1994 — 1995) and was intended to guide monitoring related to remedy effectiveness and
to provide additional information regarding potential additional remedial requirements. As site
conditions have warranted and further remedial actions were implemented, the OMMP has been
amended to account for the necessary changes in operations, monitoring, and management
practices.

Monitoring studies conducted from 1994 to 2002 indicate that the 21.4-hectare sediment cap was
largely functioning as intended by isolating underlying contaminated sediments and providing
suitable habitat for benthic organisms. Since 2002, additional remediation occurred in West Beach
where PAH concentrations were found to be elevated relative to the Washington State Sediment
Management Standards (SMS) [SQS or Minimum Cleanup Levels (MCUL)] (Ecology 1995). In other
areas (i.e., East Beach, North Shoal), the progress of monitored natural recovery continues to be
tracked, with a goal of achieving PAH levels below the MCUL in 10 years, subject to additional
remedial actions at the site.

The 2016 OMMP Addendum (USACE 2016) is the fourth addendum to the 1995 OMMP. It presents
the current state of knowledge; rationale for changes to the 1995, 1999, 2002, and 2011 OMMP
Addenda objectives; and specific monitoring methods. The 2016 OMMP Addendum focuses
monitoring objectives on areas remediated since the 2002 monitoring event. It presents the
framework for monitoring to determine whether the implemented remedial actions are functioning as
designed and provides the information necessary to guide and develop the work plan for monitoring
to be carried out in Year 22 monitoring. West Beach and subtidal and intertidal areas of the EHOU
will be monitored under this work plan. Biological surveys of bird, mammal, invertebrate,
macroalgae, and forage fish species will not be conducted. The data gathered from the Year 22
monitoring will supply information to the EPA in support of the Five-Year Reviews required in 2017.

2.1 Site Chronology

A succession of companies treated wood and wood products from the early 1900s through 1988 at
the Wyckoff site. Initially, treatment was accomplished by wrapping wood and poles with burlap and
asphalt; however, by 1910 pressure treatment with creosote and bunker oil began. The Wyckoff
treatment plant was one of the largest in the United States. Wood preservative and treatment
operations included:

e The use and storage of creosote, pentachlorophenol, solvents, gasoline, antifreeze, fuel and waste
oils, and lubricants

e Generation and management of process wastes
o Treatment and discharge of wastewaters

e Storage of treated wood and wood products
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Little historical information exists about the waste management practices at the Wyckoff facility. Prior
to its reconstruction in the 1920s, the facility was reported to have floated logs in and out of the
lagoon that once existed at the Wyckoff facility. The lagoon was subsequently filled. Beginning in the
1940s, treated logs were also transported to and from the facility at the former West Dock via a
transfer table pit, and the chemical solution drained from retorts after a treatment cycle went directly
onto the ground and seeped into the soil and groundwater below. This process continued until
operations ceased in 1988. Wastewater was also discharged into Eagle Harbor for an unknown
number of years, and the practice of storing treated pilings and timber in the water continued until
the late 1940s. Further introduction to the harbor of process and treatment-related products and
wastes occurred during the period of facility operation and included drips, releases from handling,
and spills.

Table PMP-3 provides a brief chronology of site events and activities that are pertinent to the EHOU
intertidal and subtidal remedies. The chronology is adapted from the EPA’s 5-Year review document
(EPA 2002), previous site investigations, and the 2016 OMMP Addendum (USACE 2016).

2.2 Recent Site Activities

Relevant completed remedial actions in the EHOU include:
e Placement of a subtidal sediment cap completed in three phases between 1993 and 2002.

e Upland source control completed in February 2001 by installation of a sheet pile wall around the
perimeter of the former process area.

e Construction of a mitigation beach (completed in 2002), including removal of 366 linear meters
[1,200 linear feet] of bulkhead; excavation of approximately 40,000 cubic yards of upland
sediments; and placement of 8,500 cubic yards of clean imported sand - creating approximately
0.8 hectares (2 acres) of intertidal beach habitat.

e Construction of the EBS including approximately 1,000 ft of West Beach and approximately
5.1 acres from the southern edge of the existing subtidal cap.

e Maintenance and repair of existing sediment cap (scheduled early 2017).

2.3 Project Description and Schedule for Year 22 Monitoring

The 2016 OMMP Addendum (USACE 2016) provides the monitoring objectives and the work to be
completed in the Year 22 monitoring event. Figure PMP-2 provides a general site map for the

Year 22 monitoring. Detailed site maps that support the overall program monitoring objectives are
provided in the 2016 OMMP Addendum and in the FSP. The paragraphs below provide a brief
overview of the planned monitoring efforts. More detailed descriptions of the monitoring are provided
in the FSP.

Surveys will be used to compare current conditions to historical conditions at West Beach (i.e., the
EBS), and support an evaluation of whether additional actions are needed if differences are
significant. Surveys to be completed (by the consultant team) include the following elements:

e Field surveys

e Bathymetric surveys
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e Airborne LIDAR and aerial imagery acquisition

Chemical analyses of subtidal, intertidal, and West Beach (i.e., EBS) sediment samples will be
performed for PAHs, pentachlorophenol (PCP), mercury (subtidal sediment sampling only), and
conventional parameters to assess current nature and extent of contamination and confirm whether
or not the sediment and beach caps are isolating the chemicals of concern. The contractor team will
obtain samples of the following sediment types for analysis:

¢ Composite surface sediment samples from the subtidal cap and North Shoal subtidal area
e Composite core sediment samples from the West Beach/EBS

Subsurface sediment cores will also be collected for visual evaluation of the presence of absence or
non-aqueous phase liquid (NAPL); no chemical analysis will be conducted on the subsurface
sediment core samples.

The planned project schedule by task is provided in Figure PMP-3. A detailed plan for sampling
events in the EHOU is provided in the FSP.

2.4 Quality Objectives for Year 22 Monitoring

The project’s monitoring and quality objectives for Year 22 monitoring are summarized in

Table PMP-4. Components of monitoring include surveys; chemical analyses of PAH, PCP, mercury,
and conventional parameter concentrations in surface sediments from the subtidal cap and North
Shoal subtidal area; analyses of PAH, PCP, and conventional parameter concentrations from West
Beach, and collection of subsurface sediment cores from the subtidal cap and North Shoal subtidal
area for visual evaluation of the presence of NAPL.

Sediment data quality objectives are also defined by the Remedial Goals for the subtidal and
intertidal sediments, as established in EPA’s 2007 Explanation of Significant Difference (EPA 2007)
are listed in Table PMP-5. In addition, some areas of the EHOU are evaluated against the
Washington SMS, as defined in Chapter 173-204 of the Washington Administrative Code (WAC)
(Ecology 1995). The SMS, which are listed in Table PMP-6, serve as data quality objectives for both
subtidal and intertidal/beach sediment to be collected and evaluated as part of this program.
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3.0 Special Training

The site-specific HSP describes the health and safety training requirements for the sampling event.
All site personnel obtaining or processing sediment samples have met the Hazardous Waste Site
Operations Training (HAZWOPER) and other requirements of 29 Code of Federal Regulations
(CFR) 1910.120(e), including:

Forty hours of initial off-site training or its recognized equivalent

Eight hours of annual refresher training for all personnel (as required)

Eight hours of supervisor training for personnel serving as sediment site health and safety officers
Three days of work activity under the supervision of a trained and experienced supervisor

Current certification in cardiopulmonary resuscitation (CPR) and first aid

The project health and safety officer will ensure that all personnel have met the required training.
Training records for contract personnel conducting sediment sampling and core processing are
located in Appendix E of the HSP.
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4.0 Data Reduction, Validation, Management, and
Reporting

Technical and managerial data will be collected as part of this project. Technical data from the field
and laboratory will be combined and evaluated against the overall program monitoring objectives in
Tables PMP-4 and PMP-6. Managerial data will consist principally of audit and inspection
documentation. This information will be used to assess and verify the quality of the measurements
taken during the EHOU monitoring and validate adherence to protocols (both field and laboratory)
established for the project.

The following sections describe the generation, checking, management, and reporting of data from
both field sampling and laboratory analysis.

4.1 Data Reduction

This section outlines the procedures for ensuring the correctness of the data reduction process. The
procedures describe steps for verifying the accuracy of data reduction. Data will be reduced either
manually on calculation sheets or electronically on preformatted printouts. The following
responsibilities will be delegated in the data reduction process:

e Technical personnel will document and review their own work and are accountable for its
correctness.

e Major calculations will receive both a method and an arithmetic check by an independent reviewer
(or peer reviews). The reviewer will be accountable for the correctness of the checking process.

¢ Anindependent technical review will be conducted to ensure the consistency and defensibility of
the concepts, methods, assumptions, and calculations. This will be scheduled by the HDR project
manager and will include a spot check of manual data transcriptions performed during data
reduction, analysis, and reporting. If errors are found, a more thorough review of the transcriptions
will be scheduled by the project manager.

o The HDR project manager will be responsible for ensuring that data reduction is performed in a
manner that produces quality data after review and approval of calculations.

4.1.1 Hand Calculations

Hand calculations will be recorded on numbered calculation sheets or notebooks and will be legible
and in logical progression with sufficient descriptions. Major calculations will be checked by a
scientist of professional level equal to or higher than that of the originator. After completing the
check, the reviewer will sign and date the calculation sheet or notebook page immediately below the
signature of the originator, as applicable. Both the originator and reviewer are responsible for the
correctness of calculations. A calculation sheet or notebook will contain the following, at a minimum:

e Project title and brief description of the task
o Date performed and signature of person who performed the calculation
e Basis of calculation

¢ Assumptions made or inherent in the calculation
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o Complete reference for each source of input data
e Methods used for calculations

o Results of calculations, clearly annotated

4.1.2  Computer Analyses

Computer analyses include the use of programs, models, and data management systems. For
published software with existing documentation, test runs will be periodically performed to verify that
the software is performing correctly. This will include both ADR.net software and EQuIS™ software
used to manage field and analytical data.

Quality control measures will be documented as referenced in applicable procedures.

4.2 Field Data
4.2.1 Field Data Reduction

Field measurements and observations will be recorded in project logbooks, on field data forms, or on
similar permanent records by field technicians. Field measurements include water depths, visual
descriptions, instrument readings, and meteorological conditions. Field data will be recorded directly
and legibly in field notebooks or on customized field forms (numbered), and all entries will be signed
and dated. If entries must be changed, the change will not obscure the original entry. The correction
will be signed and dated. Field data records will be organized into standard formats whenever
possible and retained in permanent files.

Managerial documentation consists of the following types of information:
o Data processing and storage records

e Sample identification and chain-of-custody records

¢ Field changes and variances

e Document control, inventory, and filing records

e Quality assurance/quality control records

e Health and safety records

e Contract and project tracking records

The combined data records will be sufficiently detailed to provide a complete and accurate history of
data gathering and results for future legal or administrative actions, if necessary.

4.2.2 Field Data Evaluation

Data will be verified by the HDR project manager and the sediment technical lead, who will review
collected data to ensure that correct codes and units have been used. When the data are returned to
the field office at the end of the work day, the sediment technical lead or a designated representative
will review the data for representativeness, accuracy, and comparability with other data collected.
The sediment technical lead will direct the field scientists to make necessary corrections to the
record and initial them. The sediment technical lead will then sign the records to indicate that he/she
has reviewed them. After data reduction into tables, the HDR project manager and the sediment

2016 Quality Assurance Program Plan, Project Management Plan 9
Final January 9, 2017



technical lead will review data sets for anomalous values. Any inconsistencies discovered will be
resolved by seeking clarification from the field personnel responsible for data collection.

Managerial and technical data will be verified by the HDR project manager for completeness. The
HDR project QA officer will review selected field data and procedures during random site visits to
ensure adherence to QA/QC procedures, as applicable to the scope of work. Whenever possible,
peer review will also be incorporated into the data evaluation process in order to maximize
consistency among field personnel. Data evaluation will be verified by a dated signature.

The purpose of data evaluation is to ensure that defensible and justifiable data are obtained by
following the project's environmental measurement objectives listed below:

e The project FSP will be followed.

e Equipment and instruments will be properly calibrated and in working order in accordance with
manufacture specifications.

¢ Samples will be collected according to procedures specified in the FSP and standard operation
procedures (SOPs) on file at HDR and SEE.

¢ Sufficient sample volume will be collected to maintain sample integrity and conduct all required
analyses.

o Samples will be properly preserved in accordance with the AQAP.
o Applicable blanks and field QC samples will be provided per the frequency listed in the AQAP.

o Complete chain-of-custody documentation will be kept throughout the duration of the monitoring
effort, and copies will be included with each sample shipment.

o Field samples will arrive at the laboratory in good condition and within specified hold times and
sample preservation methods.

The purpose of the evaluation process is to eliminate field data that are not collected or documented
in accordance with specified protocols outlined in the AQAP and FSP. In some instances, the field
data will be used only for approximation purposes. In all cases, evaluation of field data will be
performed on two levels. First, field data will be verified at the time of collection by following the
guality control checks outlined in the AQAP and FSP. Second, field data will be verified by the
sediment technical lead, who will review the field data documentation to identify discrepancies or
unclear entries. Field data documentation will be reviewed against the following criteria, as
appropriate:

e Stated project objectives of the Work Plan

e Stated QA objectives of the QAPP

e Sample location and adherence to the FSP

e Field instrumentation and calibration

e Sample collection protocol, volume, and preservation

¢ Blanks collected and submitted at the required frequency

¢ Field duplicates collected and submitted at the required frequency
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e Sample documentation protocols
e Chain-of-custody protocol
e Sample shipment

Descriptive statistics for completeness will be calculated and reported. Final data evaluation will be
performed by the HDR project manager and sediment technical lead. Evaluation criteria and QC
check results will be presented and discussed in the "Quality Assurance" section of the monitoring
report.

4.2.3  Field Data Reporting

The type and format of technical data to be gathered during the monitoring program are detailed in
the FSP. A detailed description of the type and format for technical reports to be produced during
this project is presented in the PMP Section 4.4. In addition, technical reports will undergo a formal
internal quality assurance review by knowledgeable senior technical reviewers.

4.3 Laboratory Data
4.3.1 Data Evaluation

Data generated by laboratory analysis of samples will be evaluated by reviewing data packages
including the chain-of-custody. Three analytical levels for quality control are described that
correspond to the data evaluation specifications in the AQAP: quality control by the laboratory,
HDR'’s data validation team, and by EPA. The purpose of the evaluation process is to eliminate
unacceptable analytical data and to designate a data qualifier for any data quality limitation
discovered. In some instances, the analytical data may be used only for approximation purposes.
Data evaluation summary reports will be filed with the data and will describe the usability of the data
(i.e., the degree to which evaluated data are suitable for the purposes intended and whether the data
are useful for other purposes).

ARI Data Review

To ensure that the final reported result is accurate and in the correct format, data will be reviewed by
Analytical Resources, Incorporated (ARI), at the analytical, reporting, and approval levels. In
addition, ARI's project manager performs a final, cursory review of the results prior to submission of
the deliverable package. Electronic laboratory data will be provided in a format conforming to EQuIS
Electronic Data Deliverable (EQEDD) and chemical data provided in ADR.net (A1/A3) format. The
A1/A3 files will be checked using the ADR Contract Compliance Screening (CCS) by the laboratory.
A detailed discussion of data reduction, reporting, and evaluation by ARI is presented in the
laboratory QAPP on file at ARI.

HDR Data Quality Evaluation

Sediment samples collected during Year 22 monitoring will be reviewed and validated in accordance
with EPA's guidelines for evaluating organics data (EPA 2008) and inorganics data (EPA 2010). If
required, qualifiers will be applied to sample data as specified by EPA's functional guidelines (EPA
2008 and EPA 2010). Full chemical data validation (Stage 4) shall be conducted, at a minimum, on
10 percent of the PAH data, and a Stage 2B validation shall be completed for 100 percent of the
PAH data. Data will be validated using ADR.net (most recent version).
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Data quality evaluation and reporting will be accomplished by the HDR data QA officer for all data
including conventional (i.e., total organic carbon [TOC] and contaminant analytes. Analytical data
documentation will be evaluated against the following criteria, as appropriate:

e Chain-of-custody protocols and documentation

e Sample condition upon arrival at the analytical laboratory

e Analysis data versus applicable holding times

e Frequency of quality assurance and quality control analysis

e Laboratory blank contamination

e Calibration procedures and criteria

e Laboratory accuracy (percent recovery versus control limits)

e Laboratory precision (relative percent difference [RPD] versus control limits)
e Completeness.

USACE and EPA Data Review

The USACE and EPA will be responsible for the review, validation, and data management of the
Year 22 biological tissue monitoring data. Biological tissue collection is being conducted by the
USACE, with the tissue chemical analyses being completed by EPA’s Manchester Laboratory. Input
of the Year 22 biological tissue data into the overall Wyckoff/Eagle Harbor Superfund database will
be the responsibility of the USACE and EPA.

4.3.2 Raw Data Management

An important part of the data record for the project is the availability of all raw laboratory data. The
ability to recheck data accuracy will be important, and ultimately, the project record can only be
complete if all data are maintained in an orderly, usable manner. ARI will be directed under contract
terms to deliver raw data for all samples submitted. The HDR data QA officer, under the direction of
the HDR project manager, will be the custodian for these electronic and hardcopy records. The HDR
data QA officer will be responsible for providing the laboratory with specific electronic formats
(e-QAPP) for each type of data, and with guidance for specific information required by the project.

4.4 Data Management and Reporting

The purpose of data management is to ensure the availability of complete, accurate, and valid data
in an easily accessible and usable format. This section provides an overview of the methods and
procedures that will be followed in the implementation of the data management plan as part of the
EHOU monitoring. Proper data management will ensure the validity and accessibility of accurate
data for environmental data analysis and evaluation.

4.4.1 Database Development

The database for the monitoring component of the EHOU OMMP will consist of evaluated data from
environmental sampling conducted during the monitoring program and data from previous

environmental sampling programs, as applicable, such as the Eagle Harbor preliminary investigation
(Integral and USACE 2004, Tetra Tech 1986), the Remedial Investigation (CH2M Hill 1989), and the
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Remedial Action (USACE 1994). The contractor will use EPA data validation guidelines and QC
criteria specified in the AQAP to determine compliance with QC objectives. Data qualifier codes
applied to the validated data will be consistent with EPA guidelines.

All evaluated data will be electronically stored as described in PMP Section 4.5. Queries can be
made of the data using these programs, which screen for different analytical or environmental
parameters. The HDR data manager will assist in developing database queries so that screenings
can be conducted efficiently and rapidly. Also, once all data have been validated, data will be
transmitted to the USACE in formats specified in the SOW dated 24 October 2016.

4.4.2 Data Entry, Quality Assurance, and Processing

All field data undergoing manual entry into EQuIS (or for boring logs entered first into gINT®) will be
verified for accuracy by checking at least 10 percent of the data. Full chemical data validation
(Stage 4) shall be conducted, at a minimum, on 10 percent of the PAH data, and a Stage 2B
validation shall be completed for 100 percent of the PAH data. Validation of laboratory data will be
conducted in ADR.net (most current version). Validation will include a review of the laboratory data
to evaluate concentrations qualified as rejected values. Rejected values will not be deleted from the
database. They are electronically flagged so that any queries conducted of the database will ignore
the rejected values.

Field duplicates will also be evaluated. The order of priority for use of duplicate results to report as a
single datum will be: primary sample result is greater than field duplicate result. The primary result
will be used as the point estimation of concentration unless the primary value is rejected, in which
case the field duplicate result will be used. The field duplicate result is not intended to represent a
quantity but instead to provide independent checking on both field sampling techniques and
laboratory analysis.

Once the above evaluation is complete, additional field QC samples are evaluated. These field QC
samples include field blanks and equipment rinsates. A more detailed explanation of field QC is
presented in the FSP. The steps for field blanks and equipment rinsate sample evaluation is as
follows:

¢ All environmental samples are matched with associated field blanks and equipment rinsates.

¢ All potential contaminants detected in field blanks and equipment rinsates are evaluated and
adjusted: concentrations are raised by a factor of 10, based on the detected compound and EPA
validating procedures (EPA 2015 a,b).

¢ All concentrations in the associated environmental samples are then compared to the adjusted
blank and rinsate results. If the environmental sample concentration does not exceed the blank or
rinsate concentrations (10x), then the analyte is considered not detected at the concentration
reported.

Once the field QC sample evaluation is complete, the following steps are followed to complete
processing:

¢ Duplicate laboratory values from redundant analyses, reanalyses, and dilutions are evaluated and
resolved.

¢ Field duplicate analyses are evaluated as stated above.
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Following the completion of these steps, a value can be selected per parameter, sampling location,
matrix, and day. However these QC values are used (e.g., average, maximum value), all data will be
entered into the database and identified individually. The laboratory data will then be available for
analysis.

Electronic uploading of data will be verified by using the ADR CCS and the EQuIS data processor to
check for EQuIS requirements. All original field and analytical data reports, data reduction reports,
QC information, and chain-of-custody forms will be kept on file by the HDR Project Manager. All
electronic files associated with the EHOU OMMP will be periodically backed up until delivery of the
Year 22 Final Monitoring Report and associated documents. At that time, data will be stored
electronically by the USACE.

4.4.3 Data Analysis and Reporting

To maintain organization of data analysis activities, the HDR data manager will assist and oversee
gueries made of the database. Queries will be made of the EHOU OMMP database using data
retrieval programs that screen for different analytical or environmental parameters. Data analysis will
include conducting analyses that compare concentration values to background levels, Washington’s
SMS (Ecology 1995) or other applicable or relevant and appropriate requirements. Other analyses
include comparisons of concentrations over time, with depth, or within particular regions of the study
area.

Database queries will typically consist of a combination of site, location, station, sampling date,
analysis type, compound or element, data validation qualifier, and upper and lower data values.
Queried data can be exported into spreadsheet programs and manipulated for report presentation.
All tabulated data reports and data analysis results will be presented in a standard format, clearly
referenced to sources of data, and utilizing standard annotation. The HDR data manager will assist
in the creation and implementation of reporting formats to be used during the monitoring, to ensure
standardization and compatibility with EPA protocols.

4.5 Data Storage and Security

All documents generated during field and lab activities will be placed in the project files. Access to
these records is controlled by the HDR project manager and will be restricted to authorized
personnel working on the project. Electronic files will be maintained in EQuIS once data checking is
complete.

4.6 Reporting

Following the field and laboratory work, a Year 22 monitoring report will be prepared to include the
data analyses, and interpretation of the sediment sampling, results of the various surveys
(bathymetric surfaces analysis, field surveys, aerial LIDAR and aerial imagery acquisition), and clam
tissue analysis (completed by USACE and EPA).

The final monitoring report will include the following data elements:
e Scanned copies of field log books appended

¢ Field equipment and calibration information (included in the field notebooks), as applicable
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e Sediment sample station location latitude and longitude provided from GPS instrumentation and
input into EQuIS

e Coring logs
e Completed chain of custody forms
e Analytical laboratory data.

The final monitoring report will be provided to the EPA, Region 10 and USACE in electronic
searchable pdf format. Both agencies will store, retain, and back up the document and all records
associated with this project for periods of time prescribed by their respective agency’s policies and
regulations.
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Table PMP-1. Distribution List

Name

Position

Contact Information

U.S. Environmental

Protection Agency, Reg

ion 10

Helen Bottcher

Wyckoff/Eagle Harbor
Superfund Project
Manager

US EPA Region 10, ms ECL-122
Office of Environmental Cleanup
1200 Sixth Avenue, Suite 900
Seattle, WA 98101

phone: (206) 553-6069

email: bottcher.helen@epa.gov

Justine Barton

Sediment Technical
Lead

US EPA Region 10, ms ETPA-088
1200 Sixth Avenue, Suite 900
Seattle, WA 98101-3140

phone (206) 553-6051

email: barton.justine@epa.gov

Donald M. Brown

EPA Region 10
QA Officer

US EPA Region 10, ms OERA-140

1200 Sixth Avenue, Suite 900

Seattle, WA 98101

phone (206) 553-0717

email: brown.donaldm@epamail.epa.gov

Don Matheny

EPA QA Manager

US EPA Region 10, ms OEA-095
1200 Sixth Avenue, Suite 900
Seattle, WA 98101-3140

phone (206) 553-2599

email: matheny.don@epa.gov

U.S. Army Corps of

Engineers, Seattle Distr

ict

Ellen Brown

Project Manager

U.S. Army Corps of Engineers, Seattle District
4735 E Marginal Way S

Seattle, WA 98134-2388

Phone: (206) 764-3536

email: Ellen.K.Brown@usace.army.mil

Marlowe Laubach

USACE QA Officer

U.S. Army Corps of Engineers, Seattle District
4735 E Marginal Way S

Seattle, WA 98134-2388

Phone: (206) 764-3524

email: Marlowe.D.Laubach@usace.army.mil

Technical Contractor Team

HDR
Jeffrey Fellows

Project Manager
Project H&S Officer

123 2nd Avenue, Suite 200
Edmonds, Washington, 98020
Phone: (425) 245-9139

Email: Jeffrey.Fellows@hdrinc.com
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Table PMP-1. Distribution List

Name Position Contact Information
3284 NE 42nd Street
HDR . . Carnation, WA 98014
David Wolfe Project QA Officer (717) 503-5819
email: David.Wolfe@hdrinc.com
626 Columbia Street NW, Suite 2A
HDR Olympia, WA 98501

Kimberly Hawkins

Environmental Scientist

Phone: (360) 570-7266
Email: Kimberly.Hawkins@hdrinc.com

1 International Boulevard
10th Floor Suite 1000

CH:(?II; Mills Data Manager Mahwah, NJ 07495
Phone (201) 335-9404
Emial: Colin.Mills@hdrinc.com
9781 S. Meridian Blvd, Suite 400
HDR , Englewood, CO 80112
Lynn Lutz Data QA Officer Phone: (303) 754-4266
email: Lynn.Lutz@hdrinc.com
. . 4401 Latona Avenue NE
SEE Sediment Technical Seattle, WA 98105

Tim Thompson

Lead
Site H&S Officer

Phone: (206) 418-6173
email: tthompson@seellc.com

SEE
David Browning

Senior Sediment
Scientist

5541 Keating Road NW

Olympia, WA 98502

Phone: (360) 866-6806

email: david_browning@comcast.net

MCA Maps
Jeffrey Kenner

Surveying Team Project
Manager

19550 International Boulevard, Ste 203
Seatac, WA 98188

Phone: (206) 512.0301

email: jeffrey.kenner@mcamaps.com

Laboratory Analyses

ARI
Cheronne Oreiro

Laboratory Project
Manager

4611 S 134th Place #100
Tukwila, WA 98168-3212
Phone: (206) 695-6214
email: cheronne@arilabs.com

EPA Manchester
Laboratory
Gerald Dodo

Analytical Project
Manager
Clam Tissue Analyses

7411 Beach Drive East
Manchester, WA 98353
Phone: (360) 871-8728
email: dodo.gerald@epa.gov
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Table PMP-2. Project Key Personnel and Responsibilities

Name

Role

Contact Information

Responsibilities

U.S. Environmental Protection Agency

Helen Bottcher

Wyckoff/ Eagle Harbor
Project Manager

US EPA Region 10, ms ECL-122
Office of Environmental Cleanup
1200 Sixth Avenue, Suite 900
Seattle, WA 98101

phone: (206) 553-6069

email: bottcher.helen@epa.gov

Provides oversight of all program activities.
Reviews final project QA objectives, needs,
problems, and requests. Approves appropriate QA
corrective actions as needed.

Justine Barton

Sediment Technical
Lead

US EPA Region 10, ms ETPA-088
1200 Sixth Avenue, Suite 900
Seattle, WA 98101-3140

phone (206) 553-6051

email: barton.justine@epa.gov

Assists in providing oversight of program activities.
Reviews final project QA objectives, needs,
problems, and requests.

Donald M. Brown

EPA Region 10
QA Officer

US EPA Region 10, ms OERA-140
1200 Sixth Avenue, Suite 900
Seattle, WA 98101

phone (206) 553-0717

email: brown.donaldm@epamail.epa.gov

EPA Region 10 QA Officer, provides oversight and
concurrence for the review and approval of QAPP
and laboratory QAP programs. Support EPA QA
Manager, as needed, for project-specific oversight
and approvals.

Don Matheny

EPA QA Manager

US EPA Region 10, ms OEA-095
1200 Sixth Avenue, Suite 900
Seattle, WA 98101-3140

phone (206) 553-2599

email: matheny.don@epa.gov

Reviews the QAPP and laboratory QAP (including
SOPs) providing approval for laboratory analytical
methods and procedures. Provides QA/QC
support to the EPA RPM. Evaluates appropriate
QA corrective actions.

U.S. Army Corps

of Engineers, Seattle District

Ellen Brown

Project Manager

U.S. Army Corps of Engineers

Seattle District

4735 E Marginal Way S

Seattle, WA 98134-2388

Phone: (206) 764-3536

email: Ellen.K.Brown@usace.army.mil

Provides oversight of all program activities.
Reviews final project QA objectives, needs,
problems, and requests. Approves appropriate QA
corrective actions as needed. Provides liaison
between contractor team and EPA.
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Table PMP-2. Project Key Personnel and Responsibilities

Name

Role

Contact Information

Responsibilities

Marlowe Laubach

USACE QA Officer

U.S. Army Corps of Engineers

Seattle District

4735 E Marginal Way S

Seattle, WA 98134-2388

Phone: (206) 764-3524

email: Marlowe.D.Laubach@usace.army.mil

Reviews the QAPP and laboratory QAP (including
SOPs) providing approval for laboratory analytical
methods and procedures. Provides QA/QC
support to the USACE Project Manager. Evaluates
appropriate QA corrective actions.

Technical Contractor Team

HDR
Jeffrey Fellows

Project Manager

123 2nd Avenue, Suite 200
Edmonds, Washington 98020
Phone: (425) 245-9139

Email: Jeffrey.Fellows@hdrinc.com

Implements necessary actions and adjustments to
accomplish program objectives. Oversees project
performance and provides direction to accomplish
project objectives. Ensures the project tasks are
successfully completed within the projected time
period. Maintains official copy of QAPP and all
revisions. Administration, progress reporting, and
invoice management.

HDR

3284 NE 42nd Street
Carnation, WA 98014

Provides senior technical QA support to the project

David Wolfe Project QA Officer (717) 503-5819 work plan and reports.

email: David.Wolfe@hdrinc.com

606 Columbia Street NW, Suite 200 hecesaary action and adjuatments to accompiish
HDR Olympia, WA 98501 y ! b

Kimberly Hawkins

Environmental Scientist

Phone: (360) 570-7266
Email: Kimberly.Hawkins@hdrinc.com

program objectives. Coordinates all facets of the
project ensure completion in accordance with Work
Plan.

HDR
Colin Mills

Data Manager

1 International Boulevard

10th Floor Suite 1000
Mjahwah, NJ 07495

Phone (201) 335-9404

Emial: Colin.Mills@hdrinc.com

Performs input of field data and management of
electronic data deliverable to meet project
requirements for field database. Works closely
with the Sediment Technical Lead. Manages to
ensure the completeness and correctness of the
field data deliverables.
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Table PMP-2. Project Key Personnel and Responsibilities

Name Role Contact Information Responsibilities
Reviews and approves the AQAP. Reviews and
approves laboratory QAP (including SOPs) for the
9781 S. Meridian Boulevard, Suite 400 project. Provides technical QA assistance to
HDR Data QA Officer Englewood, CO 80112 accomplish project objectives, including
Lynn Lutz Phone: (303) 754-4266 suggestions for corrective action implementation.
email: Lynn.Lutz@hdrinc.com Provides chemical data verification and validation
and ensures validated chemical data are entered
into the database.
Prepares the FSP and assists in preparing the
AQAP associated with the sediment sampling.
Serves as Field Manager in conducting the
sediment sampling in compliance with the FSP and
Sediment Technical 4401 Latona Avenue NE QAPP. Supervises implementation of standard
SEE Seattle, WA 98105 operating procedures, health and safety

Tim Thompson

Lead
Field H&S Officer

Phone: (206) 418-6173
email: tthompson@seellc.com

procedures, project modifications, and corrective
actions during field operations. Serves as
Sediment Site Health and Safety Officer. Ensures
core logs are entered into the database. Prepares
the draft and final monitoring report and
recommendations for future actions.

SEE
David Browning

Senior Sediment
Scientist

5541 Keating Road NW

Olympia, WA 98502

Phone: (360) 866-6806

email: david_browning@comcast.net

Assists in the preparation of FSP and AQAP.
Conducts the sediment sampling in compliance
with the FSP and QAPP at the direction of the Field
Manager. Prepares the draft and final monitoring
report.

MCA Maps
Jeffrey Kenner

Surveying Team Project
Manager

19550 International Boulevard, Ste 203
Seatac, WA 98188

Phone: (206) 512.0301

email: jeffrey.kenner@mcamaps.com

Oversees project performance, management, and
reporting of survey team. Manages and
implements topographical survey. Support data
exchange and final survey data reporting.
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Table PMP-2. Project Key Personnel and Responsibilities

Name

Role

Contact Information

Responsibilities

Laboratory Analyses

ARI
Cheronne Oreiro

Laboratory Project
Manager

4611 S 134th Place # 100
Tukwila, WA 98168-3212
Phone: (206) 695-6214

email: cheronne@arilabs.com

Responsible for the analysis of sediment chemistry
parameters. Ensures implementation of the project
and laboratory QA plans, reports to KTA Data QA
Officer, and serves as the laboratory point of
contact.

EPA Manchester
Laboratory
Gerald Dodo

Analytical Project
Manager
Clam Tissue Analyses

7411 Beach Drive East
Manchester, WA 98353
Phone: (360) 871-8728
email: dodo.gerald@epa.gov

Responsible for chemical analyses of clam tissue
samples. Ensures implementation of the USACE
QAPP for clam tissue analyses, and reports
through the EPA RPM to the USACE Technical
Lead.
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Table PMP-3. Chronology of Events and Activities at the Wyckoff/Eagle Harbor Superfund Site, EHOU

Event/Activity Date
The Wyckoff/Eagle Harbor site was added to the National Priority List (NPL) 1987
Completion of the Remedial Investigation (RI) 1989
Completion of the Feasibility Study (FS) for Eagle Harbor 1991
Removal Action — Placement of sand cap over 21.4 hectares of contaminated sediments 1993-1994
Construction monitoring of removal action 1993-1994
EPA completed ROD for the East Harbor OU, which included the following elements: (1) monitor and maintain
the existing sediment cap, additional capping in remaining subtidal areas of concern; (2) monitor success of
natural recovery in intertidal areas; (3) enhance existing institutional controls to reduce public exposure to 1994
contaminated fish and shellfish; (4) demolish in-water structures
Baseline, Year 0 monitoring of subtidal cap 1994
Year 1 monitoring of subtidal cap 1995
Year 3 monitoring of subtidal cap 1997
Removal of in-water structures (e.g., piers and pilings) 1998-1999
1999 OMMP Addendum 1999
Year 5 monitoring of subtidal cap 1999
Installation of sheet pile wall around upland site 1999-2001
Intertidal investigation around the Wyckoff facility 1999-2002
Placement of Phase Il subtidal cap 2000-2001
Placement of Phase Ill subtidal nearshore and intertidal cap 2001-2002
EPA created habitat Mitigation Beach at West Beach and placed Phase Il subtidal nearshore and intertidal cap 2001-2002
2002 OMMP Addendum 2002
Year 8 monitoring of subtidal cap, intertidal cap, Mitigation Beach, and East Beach natural recovery 2002
First 5-Year Review 2002
Surface sediment samples in the visibly-contaminated areas of the West Beach Mitigation Beach 2005
West Beach intertidal sediment investigations 2005-2006
Second 5-Year Review (EPA 2007a) 2007
Explanation of Significant Difference (ESD) for the West Beach Exposure Barrier System (EBS) 2007
Construction of the West Beach EBS 2007-2008
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Table PMP-3. Chronology of Events and Activities at the Wyckoff/Eagle Harbor Superfund Site, EHOU

Event/Activity Date
2011 OMMP Addendum 2011
Year 17 monitoring of subtidal cap, intertidal cap, EBS, East Beach, and North Shoal natural recovery 2011
Additional East Beach and North Shoal investigations 2012
Third Five-Year Review 2012
Additional subtidal cap investigations (DNR-directed) 2014
Clam tissue collection and analyzed 2014
Proposed Plan for East Harbor and Upland OUs completed 2016
2016 OMMP Addendum 2016

2016 Quality Assurance Program Plan, Project Management Plan
Final

26
January 9, 2017



Table PMP-4. Area and Monitoring Objectives (O&F denotes objective for the Operational and Functional Determination).

EHOU Objective Al

Area Objective

Monitoring Objective

Associated Field and Analytical Actions (for

Evaluation Process and Criteria

Discussion)
o&F | 5YR
Subtidal Cap (J9, J10)
o L Surface Sediment Samples. Surface sediment (0-10 cm)
Evaluate chemical isolation in .
) samples from grids J9 and J10. Three grab samples from each
Lo surface capped sediments and S o . : .
Determine if the cap meets determine the presence or grid will be collected and composited into one analysis for Compare results to Washington State Sediment Management
X X cleanup goals as defined in P polycyclic aromatic hydrocarbons (PAHSs), pentachlorophenol Standards (SMS) Minimum Cleanup Level (MCUL) or second Lowest
absence of non-aqueous . U
the ROD. phase liquid (NAPL) in (PCP), mercury, total organic carbon (TOC), and grain size. Apparent Effects Threshold (2LAET).
subsurface sediments Sediment from gach grab sample will be reserved and archived
for future analysis, if necessary.
North Shoal Subtidal Area (Grid Cells J7, J8, K7, K8, L8)
Evaluate chemical Surface Sediment Samples. Surface sediment (0-10 cm)
Characterization of the concentrations in subtidal samples from grid cells J7, J8, K7, K8, and L8. Three grab
. surface sediments and samples per grid will be collected and composited into one Compare results of surface samples to Washington State SMS MCUL
X subtidal area of the North . ; o
Shoal determine the presence or anal'y5|s for PAHs, PCP, mercury, T.OC, and grain size. . or 2LAET.
' absence of NAPL in Sediment from each grab sample will be reserved and archived
subsurface sediments. for future analysis, if necessary.
Subsurface Sediment Cores. A single subsurface sediment
. N Determine the presence or core (6-feet length) will be collected from grid cells J7, J8, K7, :
Visual characterization of . . Visually evaluate subsurface cores for the presence or absence of
X subsurface sediment absence of NAPL in K8, and L8. Cores will be evaluated for the presence or absence NAPL. sandy cap material. and debris
' subsurface sediments. of NAPL, sandy cap material, and other debris (e.g., wood, ' ycap ' '
shells, etc.).
West Beach/EBS
West Beach Surface/Subsurface Cores. Surface/subsurface
sediment cores (2-ft length) from the West Beach (includes the
Assess contaminant Evaluate chemical EBS and the area west of West Beach). Four sample stations
concentrations in surface . . based on the OMMP grid system were selected, plus two Compare results to SMS, Model Toxics Control Act (MTCA) Method B,
X . concentrations in beach . . : . : - .
sediments to evaluate sediments discretionary core locations (to be field determined). Three cores | and Preliminary Remediation Goals (PRGS).
potential human exposures. ’ per sampling location will be collected, then composited into a
single sample for analysis. Samples will be analyzed for PAHs,
PCP, TOC, and grain size.
West Beach Survey Program. Surveys will be conducted in the
West Beach area (EBS and west of West Beach) to evaluate
) current physical conduction of cap (including topographics, field,

X X Alzieesdsctge ZIft(erl(:etl\IIEe;Se ?r? o Evaluate physical stability of and batnymetric surveys, along with Airborne LIDAR and area Assess physical stability and trends at West Beach and the EBS
placed cap ; the West Beach and the EBS. | imagery acquisition). phy y :
isolating contaminants.

EBS Habitat Mix and Sand Cap Direct Measurement.
Measure the thickness of the EBS in eighteen locations.
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Table PMP-4. Area and Monitoring Objectives (O&F denotes objective for the Operational and Functional Determination).

EHOU Objective Al

O&F 5YR

Area Objective

Monitoring Objective

Associated Field and Analytical Actions (for
Discussion)

Evaluation Process and Criteria

Determine if intertidal areas
provide functioning habitat.

Evaluate whether the placed
remedies provide functioning
habitat — natural recovery, and
whether shellfish are safe for
human consumption.

Clam Tissue Samples. USACE will collect clam samples from
all intertidal areas."

Track trends with previous tissue data and compare clam tissue
chemistry results to standards for human health. [The proposed target
tissue concentration for cPAHSs is 0.12 pg/kg (benzo[a]pyrene) TEQ®.

Note: 5 YR denotes objective for the upcoming 5 year review

O&F - operational and functional determination

TEQ - toxicity equivalency quotient

! Clam sampling was completed by USACE on July 5-6, 2016, prior to finalization of the 2016 OMMP Addendum.
? This is the selected target tissue concentration in the 2016 Proposed Plan for the East Harbor and Uplands OUs. Final target concentrations will not be determined until the ROD Amendment is issued.
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Table PMP-5. Remedial Goals for Intertidal and Subtidal Areas

Intertidal Sediment,
Method B, Carcinogen,

Intertidal Sediment
Method B, Non-
carcinogen, Direct

Subtidal and Intertidal

Subtidal and Intertidal
Sediment 2LAET €

ROD Intertidal Sediment,

Rz DIIEE Contact_(lngestlon Contact (ingestion only), Sediment MCUL® (mg/kg -dry) Used at and Human Health (mg/kg)
only), unrestricted land . (mg/kg OC) o
use* (mg/kg) unrestricted land use below 0.5% OC.
(mg/kg)
Total LPAH - 370 780 5.2 -
Anthracene -- 24,000 1,200 0.96 --
Acenaphthylene -- -- 66 1.3 --
Acenaphthene -- 4,800 57 0.5 --
Fluorene -- 3,200 79 0.54 --
Phenanthrene -- -- 480 15 --
Methyl naphthalene;1- -- 24 -- -- --
Methyl naphthalene;2- -- 320 64 0.67 --
Naphthalene -- 1,600 170 2.1 --
Total HPAH - - 5,300 17 1.2
Indeno (1,2,3,-C,D) Pyrene 0.14 -- 88 0.69 --
Dibenzo (a,h) Anthracene 0.14 -- 33 0.23 --
Benzo(g,h,i)Perylene -- -- 78 -- --
Benzo[a]anthracene 0.14 -- 270 1.6 --
Benzol[a]pyrene 0.14 -- 210 1.6 --
Benzolb]fluoranthene 0.14 -- -- -- --
Benzolk]fluoranthene 0.14 -- -- -- --
Total Benzofluoranthenes -- -- 450 3.6 --
Chrysene 0.14 -- 460 2.8 --
Pyrene -- 2,400 1,400 3.3 --
Fluoranthene -- 3,200 1,200 2.5 --
Total PAH 1.48 - - - -
Pentachlorophenol 8.3 - 690 0.69 -

Notes:

A. The values shown are from the 2007 ESD and are individually at 1E-06 incremental lifetime cancers

B. Sum of Benzo(a)pyrene toxicity equivalents are not to exceed 1E-05 incremental lifetime cancers.
C. Sediment Management Standards MCUL expressed as mg/kg organic carbon; and 2LAET second Lowest Apparent Effects Threshold expressed as mg/kg dry weight .
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Table PMP-6. Washington State Sediment Management Standards

for Subtidal Sediment Evaluation

Sediment Management

Standards

Analytes SQS CSL
Conventional Inorganic Parameters (mg/kg)
Total Organic Carbon
Grain Size
Metals
Mercury 0.41 0.59
Organic Compounds
Polycyclic Aromatic Hydrocarbons mg/kg OC
Total LPAH 370 780
Anthracene 220 1,200
Acenaphthylene 66 66
Acenaphthene 16 57
Fluorene 23 79
Phenanthrene 100 480
1-Methylnaphthalene
2-Methylnaphthalene 38 64
Naphthalene 99 170
Total HPAH 960 5,300
Indeno(1,2,3-cd)pyrene 34 88
Dibenz(a,h)anthracene 12 33
Benzo(g,h,i)perylene 31 78
Benzo(a)anthracene 110 270
Benzo(a)pyrene 99 210
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Total Benzofluoranthene (b,j,k) 230 450
Chrysene 110 460
Pyrene 1,000 1,400
Fluoranthene 160 1,200
Dibenzofuran 15 58
Phenols and Substituted Phenols
Pentachlorophenol 360 690

Notes:
mg/kg=milligram per kilogram
pg/kg=microgram per kilogram

mg/kg OC = milligram per kilogram organic carbon normalized
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Project Schedule

Figure PMP - 3

Duration

Start

Finish

Predecessors

ID Task Task Name | December 2016 Ja 2017 | February 2017 | March 2017 April 2017 May 2017
O  IMode 2326292 5| 8111141720232629 1 s 7 h013161922252831/3 6 9 h2158212427 2‘5‘8‘11‘14‘17‘20‘23‘26‘29‘ 114l 7 [1013hd10222528 1 417 0l
1 b Wyckoff/Eagle Harbor 2017 OMMP Implementation Project 115days Wed 11/30/16 Tue 5/9/17 —————————————————————— |
2 - Project Initiation and Kick-Off 16 days Wed 11/30/16 Thu 12/22/16 —
3 2 Notice to Proceed (dated 30 November 2016) 0 days Wed 11/30/16  Wed 11/30/16 ¢ 11/30
4 - NTP to SEE, MCA, and ARI 0 days Wed 11/30/16 Wed 11/30/16 ¢ 11/30
5 3 Project Kick-Off Meeting 0 days Thu 12/8/16 Thu 12/8/16 112/8
6 - Kick-Off Meeting Notes 2 days Thu 12/8/16  Mon 12/12/16 5
7 - Draft Project Schedule for Review 8 days Wed 11/30/16  Mon 12/12/16 3
8 - USACE and EPA Comments on Draft Schedule 5 days Mon 12/12/16  Mon 12/19/16 7 l
9 - Final Project Schedule 3 days Mon 12/19/16  Thu 12/22/16 8 l
10 - Task 1 - Work Plan Development 32.94 days Wed 11/30/16 Fri 1/13/17 1
11 - Prepare Draft Work Plans (FSP, QAPP, IDW, and H&SP) 16 days Wed 11/30/16  Thu 12/22/16 3 L
12 |E Review of Draft Plans by USACE and EPA 8 days Mon 12/26/16 =~ Wed 1/4/17 11 l
13 EH wm Participate in Review Meeting (as needed) 1 day Tue 1/3/17 Wed 1/4/17 11
14 |E wy Revise Plan per Comments; Submit Final Plans 3 days Thu 1/5/17 Mon 1/9/17 12
15 |[E Preliminary Plan Approval to Support Field Work 0 days Mon 1/9/17  Mon 1/9/17 12 %
16 |[EH Receive Final Approval of Plans from USACE and EPA 4 days Tue 1/10/17 Fri 1/13/17 14
17 - Task 2 - Field Work 34 days Thu 1/5/17 Tue 2/21/17 I 1
18 [EH mm 2.1 Subtidal Sediment Sampling 4 days Thu 1/19/17 Mon 1/23/17 15 L N
19 - 2.2 West Beach Sediment Sampling and Elevation Survey 1 day Fri 1/13/17 Sat 1/14/17 15 h-
20 - Task 2.3 Beach Elevation Survey (MCA) 34 days Thu 1/5/17 Tue 2/21/17 I 1
21 3 Work plan approval by USACE and EPA 0 days Fri 1/6/17 Fri 1/6/17 e 1/6
22 -y Field Survey 10 days Fri 1/6/17 Fri 1/20/17 1
23 - MCA NTP to APS 0 days Fri 1/6/17 Fri 1/6/17 21 ."ils
24 - Set aerial targets 1 day Tue 1/10/17  Wed 1/11/17  23FS+2 days
25 - Tie aerial targets 1 day Wed 1/11/17  Thu 1/12/17 24
26 - Survey lidar check points 1 day Thu 1/12/17 Fri 1/13/17 25
27 - Survey data processing 1 wk Fri 1/13/17 Fri 1/20/17 26 l
28 -y Deliverables to MCA 0 days Fri 1/20/17 Fri 1/20/17 27 .l_LlZ(l
29 - Aerial Imagery 18 days Fri 1/6/17 Tue 1/31/17 I
30 - MCA NTP to GPS Surveying 0 days Fri 1/6/17 Fri 1/6/17 21 J’JﬂG
31 - Flight 2 wks Wed 1/11/17  Tue 1/24/17 24,30 N
32 - Initial imagery processing 5 days Tue 1/24/17  Tue 1/31/17 31 P
33 - ABGPS/IMU processing 5 days Tue 1/24/17  Tue 1/31/17 31 his l
34 - Deliverables to MCA 0 days Tue 1/31/17 ~ Tue 1/31/17 32,33 ﬂ 1/31
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35 - Hydrographic Survey 8 days Thu 1/5/17 Tue 1/17/17 e —
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1.0 Introduction

This Field Sampling Plan (FSP) describes the detailed field sampling and analysis procedures to be
conducted during the Year 22 monitoring implementing the 2016 Operations, Maintenance, and
Monitoring Plan (OMMP) Addendum (USACE and EPA 2016) for the Wyckoff/Eagle Harbor
Superfund Site, East Harbor Operable Unit (EHOU) located on Bainbridge Island, Washington
(Figure FSP-1). This monitoring includes physical elevation monitoring, surface and subsurface
sediment samples for physical and chemical analyses, and biological tissue analyses®. The
monitoring objectives, and the specific data collected to address those objectives may be found in
Table PMP-4 of the Project Management Plan (PMP), and in Table 1 of the OMMP.

This FSP provides specific guidance for field and quality assurance procedures that will be followed
by HDR Engineering, Inc. (HDR) and Science and Engineering for the Environment, LLC (SEE), and
their subcontractors during Year 22 monitoring. HDR is the prime contractor conducting this work
under contract to the U.S. Army Corps of Engineers (USACE), Seattle District, with direction from
the USACE and the U.S. Environmental Protection Agency (EPA), Region 10. The FSP is
specifically limited to field activities during Year 22 monitoring studies of the EHOU as described in
the 2016 OMMP.

1.1  Project Location

The Wyckoff/Eagle Harbor Superfund site is located on the eastern side of Bainbridge Island in
central Puget Sound (Figure FSP-1). Eagle Harbor is an east-west trending embayment whose
mouth to Puget Sound lies at the eastern reach. The bay is approximately 2 square kilometers in
area, and approximately 3.7 kilometers long; it is widest (0.9 kilometers) just inside its entrance,
becoming progressively narrower to the west. Water depths are 15 to 18 meters below mean lower
low water at the entrance, gradually becoming shallower to the west.

The Wyckoff/Eagle Harbor Superfund site encompasses contaminated areas of Eagle Harbor and
the 16 hectare (40 acre) upland and intertidal regions of the former Wyckoff wood-treating facility, as
well as other upland sources of contamination to the harbor, including the former shipyard on the
north shore. The site is currently divided into three operable units (OUs) or management areas: the
East Harbor OU, the West Harbor OU, and the Soil and Groundwater OU. Figure FSP-1 shows the
project location within Eagle Harbor, while Figure FSP-2 shows where subtidal and intertidal caps
have been placed at the Wyckoff/Eagle Harbor East Harbor OU.

1.2  Components of the Work Plan

This FSP is one component of the Year 22 Monitoring Work Plan that implements the 2016 OMMP
Addendum. The Year 22 Work Plan and this FSP are updates of the 2011 Year 16 OMMP Work
Plan and supporting documents (HDR and SEE 2011). Cap maintenance, as well as additional
remedial construction, are planned or under consideration for the Phase | and Il capping areas, in
the area of the former facility West Dock (potentially impacting the Phase 11l Cap and North Shoal),
along the North Shoal, and at East Beach (Figure FSP-2). A proposed plan was issued in 2016 for

! Biological tissue sampling and analysis is the responsibility of the USACE; sampling was completed in July 2016.
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public comment proposing to amend the remedial action in the 1994 ROD. Long-term monitoring for
these areas is deferred until completion of the planned/proposed construction.

The five documents listed below comprise the Year 22 EHOU Monitoring Work Plan:

Quality Assurance Project Plan (QAPP). The QAPP is the overall plan for monitoring including
objectives, monitoring plan design, measurement methods (types of data to be collected), schedule,
deliverables, use of monitoring results in site management, the project team, and project
responsibilities. The QAPP has three primary components including the: PMP, Field Sampling Plan
(FSP), and Analytical Quality Assurance Project Plan (AQAP). The Investigation Derived Waste Plan
(IDWP) and Health and Safety Plan (HSP) are also prepared to supporting implementation of the
scope of work (SOW) outlined in the QAPP and associated documents.

Project Management Plan. The PMP is the bridge document for the QAPP. In addition to providing
the overall project organization and personnel responsibilities, the PMP provides the program
elements common to the field and analytical monitoring including site information and history,
monitoring objectives of the 2016 OMMP Addendum, personnel training requirements, data
management, reporting requirements, and an overall schedule for completion of the monitoring and
reporting.

Field Sampling Plan. The FSP describes the field procedures and detailed activities including
physical elevation monitoring, surface and subsurface sediment samples for chemical analyses, and
biological tissue residue analyses (biological ties analysis managed by the USACE). The FSP
addresses sample analyses procedures only from sample collection up to delivery to the analytical
laboratories or data reduction locations.

Analytical Quality Assurance Project Plan. The AQAP provides the details of field sampling and
analytical procedures that will be followed so that the environmental data are of known and
documented quality and suitable for their intended uses, and the environmental data collection and
technology programs meet stated requirements. It includes the data quality objectives of sample
collection, numbers and types of stations to be sampled for each data type, field procedures, and
instrumentation. The chemical analysis component includes detailed direction to the analytical
laboratory on analytical methods, data quality objectives, sample custody, quality assurance and
quality control (QA/QC) procedures, data deliverables, data management, and reporting. The AQAP
is provided to office personnel and the analytical laboratory.

Investigation-Derived Waste Plan. The IDWP details the handling procedures, containerization,
and disposal of investigation derived wastes (IDW) generated during the monitoring program,
including decontamination products, excess sample material, and protective equipment.

Health and Safety Plan. This plan describes the procedures and equipment that will be used to
protect the health and safety of project staff and the public during monitoring. The HSP identifies
chemical and physical hazards, types of work zones, protective equipment and procedures,
responsible individuals, and an emergency plan.

1.3  Site Terminology

Throughout this document specific terms will be used to reference the study areas within the EHOU.
Figures FSP-2 and FSP-3 show the areas of the EHOU that have been remediated along with the
extent of individual removal actions or remedial activities. Below are the definitions of specific
terminology for each action and study area for the EHOU.
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1994 Phase | Subtidal Cap. The 1994 Phase | subtidal cap was placed in 1994-1995 as part of a
Non-Time Critical Removal Action (NTCRA). This NTCRA consisted of placement of an
approximately 1 meter (m) (3 feet [ft]) thick sediment cap over 21.4 hectares of subtidal sediments.
Figure FSP-2 depicts the extent of the 1994 Phase | sediment cap.

2000 Phase Il Subtidal Cap. Figure FSP-2 shows the 2000 Phase Il subtidal cap, which was placed
to augment the 1994 Phase | cap. The 2000 Phase Il cap overlaps the Phase | cap at its southern
boundary, and covers uncapped shallow subtidal sediments not previously capped during the 1994
NTCRA. In the area where the 2000 cap overlaps the 1994 NTCRA, cap materials were placed to
cover surface sediments with polycyclic aromatic hydrocarbon (PAH) concentrations that were
above the Washington State Sediment Quality Standards (SQS), as reported in the 1999 Year 5
monitoring results.

2001 Phase lll Subtidal Cap. The 2001 Phase Il cap extends shoreward from the 2000 Phase |l
cap. It overlaps both the 1994 Phase | and 2000 Phase Il caps. It was placed over uncapped shallow
subtidal sediments and intertidal sediments. Figure FSP-2 shows the extent of the 2001 Phase IlI
subtidal cap.

Exposure Barrier System (EBS). The EBS, completed in 2008, covers approximately 5.1 acres of
intertidal and shallow subtidal sediments on West Beach. The location of the EBS is shown in
Figures FSP-2 and FSP-3.

Intertidal Cap. The intertidal cap is the extension of the 2001 Phase Il subtidal cap shoreward,
covering the intertidal surface sediments where PAH concentrations exceeded the SQS.
Figures FSP-2 and FSP-3 depict this cap.

North Shoal. The North Shoal consists of the intertidal area on the north shore of the former
Wyckoff facility. It is bounded to the west by the intertidal cap and to the east by East Beach. Figure
FSP-3 shows the North Shoal area. Additional sampling will also be undertaken in Year 22 in the
subtidal area of the North Shoal to support remedial decisions.

East Beach. East Beach consists of the intertidal area on the eastern side of the former Wyckoff
facility. As depicted in Figure FSP-3, it is bounded to the north by the North Shoal and extends
southward to the Wyckoff property boundary.

West Beach. West Beach (formerly known as the Mitigation Beach) lies at the western edge of the
Wyckoff facility property boundary and encompasses both the EBS and the riparian habitat upland
from the intertidal EBS. West Beach and the delineation of the EBS and the Intertidal Cap are shown
in Figure FSP-3. The former Mitigation Beach was constructed in 2000 and 2001 with the areas
above +17 ft MLLW vegetated to provide riparian habitat around the Wyckoff facility which, with the
EBS, constitutes West Beach.

1.4  Monitoring Elements and Tools to Address the 2016 OMMP
Addendum

A brief description of the salient monitoring elements and the tools that will be used to address those
in the 2016 OMMP Addendum are presented below. The technical rationale for each monitoring
technology, its goals within the 2016 OMMP Addendum and the areas of the EHOU where the
monitoring technologies are applied are shown in the PMP as Table PMP-4. Associated analytical
methods are described in the AQAP.
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1.4.1 Physical Stability Monitoring

Physical stability measures are used to compare current conditions to historical conditions, support
an evaluation of whether additional actions are needed if differences are significant, and to support
the conceptual site model.

The 2011 monitoring results demonstrated that the majority of the subtidal sediment cap is
performing as intended using a bathymetry survey and cap thickness measurements determined
from through-cap coring. However, the 2011 monitoring, and subsequent monitoring by the
Washington State Department of Natural Resources, demonstrated substantial loss of the subtidal
cap located within the ferry navigation lanes.

EPA and the USACE are implementing site maintenance activities in 2017 to repair a portion of the
Phase | cap in the ferry navigation channel (Figure FSP-2). EPA has also proposed additional
cleanup actions in the intertidal sediments of the North Shoal and East Beach (EPA Proposed Plan
2016). As a result of these ongoing site construction activities, physical and chemical monitoring on
the Phase |, Phase Il, and Phase lll caps, as well as monitored natural recovery, monitoring for East
Beach and North Shoal are deferred. Subtidal sediment sampling in grids J7, J8, J9, J10, K7, K8,
and L8, included as part of the program discussed herein, will provide a general assessment of
potential contamination in this area, much of which has been sparsely characterized to date.

Physical confirmation sampling has not been completed at the EBS or along West Beach since
2011. Physical stability measurements will be undertaken in these areas in 2016, and include the
following:

Bathymetry. Bathymetry has been an integral part of subtidal cap monitoring since the 1994
NTCRA, and in each subsequent monitoring event. The objective of the Year 22 bathymetry, when
used in conjunctions with the beach elevation surveys, is to evaluate the physical stability of the EBS
and West Beach. The bathymetric surveying is similar to that completed for the 1995 OMMP, and
the 1999, 2002, and 2011 OMMP Addenda. One significant change is that the bathymetry will be
conducted using both single beam sonar (as has been done in previous surveys), and also using
multibeam sonar. Future bathymetric monitoring at the EHOU will be completed using multibeam.
The objective of the concurrent sonar measurements is to document the similarities and differences
on shore profiling using the two methods. Bathymetric surveys will be conducted by subcontracting
firm TerraSond, who is under contract to Miller Creek Aerial Mapping (MCA). The specific elements
of the bathymetric survey are discussed in Section 5 and in Appendix B.

Beach Elevation Surveys. Beach elevation surveys are used to confirm the physical stability of
intertidal remedial construction efforts and support evaluation of the EBS and West Beach stability.
Beach elevation surveys will be conducted using photogrammetry and lidar equivalent to what was
completed in the 2011 survey. This work will be performed by MCA, the specific elements are
discussed in Section 5 and in Appendix B.

1.4.2 Chemical Isolation Monitoring

Sediment surface and subsurface samples are used to confirm that the sediment cap remedy is
isolating the chemicals of concern. All chemical isolation monitoring is conducted by the contractor
team. Measures used to ensure chemical isolation include the following:

Subtidal Cap Surface Sediment Collection. Surface sediment grab samples (0-10 centimeters
[cm]) will be collected from Grid J9 and J10 (Figure FSP-4), where cap material did not meet the
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target cap thickness?. These are discussed in more detail in OMMP. Three discrete grab samples
will be collected at both J9 and J10; the three grab samples will be composited into a single sample
for chemical analyses. Additional sediment from each collected discrete grab sample will be archived
for potential later analyses. Station locations for subtidal cap surface chemistry are shown in Figure
FSP-5. Specific station coordinates and sample collection are shown in Tables FSP-1; samples to
be processed and analyzed in Table FSP-2. Methods for subtidal cap surface sediment collection
are discussed in Section 5.2.

Subtidal Cap Subsurface Sediment Collection. Subsurface sediments will not be collected from
the subtidal cap areas for the Year 22 monitoring.

EBS and West Beach Sediment Core Collection. Sediment cores will be collected from the EBS
and the area west of West Beach (east of the marina). Cores will be 0 to 2 feet depth, or to the depth
of the cobble (whichever is shallower). Three grab samples from each targeted location will be
composited into one sample for analysis (total of 6 samples). Collecting cores from the 0- to 2-foot
depth interval is a departure from previous monitoring events, when surface sediments were
collected from a depth of 0 to 10 cm. In the 2016 Proposed Plan, EPA proposed changing the point
of compliance for intertidal sediment from the 0 to 10 cm interval to the top 2 feet, recognizing that
people using the beach for recreation or shellfish collection would be exposed to sediment deeper
than the top 10 cm. EPA plans for this change apply only to intertidal sediment with the potential for
direct human exposure. EBS and West Beach sampling locations are shown in Figure FSP-6, with
coordinates provided in Table FSP-1. Specific analyses are given in Table FSP-2. The EBS and
West Beach surface sediment collection methodology and sampling strategy is discussed in
Section 5.2.

1.4.3 Natural Recovery Monitoring

Natural recovery is the identified remedial alternative for the North Shoal and East Beach. No natural
recovery monitoring will be conducted in the 2016 OMMP Addendum. A proposed plan for a new
remedial action in the North Shoal and East Beach areas was issued in 2016.

1.4.4 Biological Monitoring

Biological monitoring is conducted to help address whether the remedies provide functioning habitat,
and where shellfish occur, to determine if those shellfish are safe for human consumption. While the
2011 OMMP addendum included a forage fish habitat use survey, a wildlife area use survey, and
biological tissue collection, only clam tissue collection and analyses are planned for the Year 22
monitoring. As noted in Section 1.2, additional surveys are deferred at this time until the cap
maintenance that is currently underway is completed and potential remedial construction
considerations are evaluated and planned.

Clam Tissue Collection. The collection of clam tissue samples from East Beach and North Shoal
sediments was first included in the 2002 OMMP Addendum. The 2011 OMMP Addendum also
included clam tissue (Tresus capax) sampling from the Intertidal Cap and West Beach, including the
EBS. An additional collection of horse clam (Tresus capax) tissue occurred in 2014 from locations
within the Intertidal Cap, North Shoal, West Beach, and East Beach locations (USACE 2015). The

% Grids J9 and J10 include the former West Dock area, which is being considered by EPA for additional remedial
action. The samples from these grids were included in the 2011 OMMP as subtidal cap samples, and are thus
included here.
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2016 field effort was conducted in July 2016. The focus was on collecting clams in all four of the
target areas plus a background location identified by the Suquamish Tribe within their Usual and
Accustomed fishing areas. The purpose of the collection and analysis of clam tissues is to assess
the extent of natural recovery since the 2011 monitoring event and to provide additional human
health risk information.

Clam tissue collection, analyses and reporting are being conducted by the USACE; the methods are
described in a separate sampling and analysis plan (Appendix A).

1.4.5 Additional Monitoring

North Shoal Subtidal Sediment Collection. The subtidal areas of the North Shoal east of the
Phase | cap have not been previously characterized. Surface samples and subsurface cores will be
collected in the areas within Grids J7, J8, K7, K8, and L8 (Figure FSP-4) in order to characterize this
area. Three surface grab samples per grid area will be collected (Figure FSP-5), which will be
composited for analysis. For each surface grab sample collected, a single archived sediment sample
will be retained (a total of 15 archived grab samples). One subsurface sediment core (6 ft length) per
grid area will be collected to determine the presence or absence of non-aqueous phase liquid
(NAPL), sandy cap material, other debris (e.g., woody debris, shells). No chemical analyses will be
conducted on the collected core samples. Coordinates for these individual sampling locations are
given in Table FSP-1. Subsurface coring is discussed in Section 5.3.
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2.0 Objectives and Scope

The program objectives for Year 22 monitoring are outlined in the 2016 OMMP Addendum and in the
PMP Table 4. These objectives support the goals of contaminant isolation monitoring for the EBS
and provide additional data for remedial decision making at the subtidal areas near the historical
West Dock and the North Shoal subtidal area.

2.1  Objectives

The specific monitoring objectives, the tools that will be employed to provide data on those
guestions, and how those data may be used are summarized in PMP Tables PMP-4 through PMP-6.

2.2  Scope of Field Work

Specific elements of Year 22 monitoring are summarized below. Physical monitoring of subtidal and
intertidal areas, and biological tissue monitoring, will be accomplished separately by the USACE.
The elements of Year 22 monitoring addressed in this FSP include:

Focused Sampling at Grids J-9 and J-10 - Surface sampling within Grids J9 and J10 will be
collected, composited, and analyzed for the suite of conventional and chemical parameters listed
in Table FSP-2. Within each grid, three (3) surface samples will be collected and composited into
one sample for analysis. Results of these analyses will be compared to the Washington State
Sediment Management Standards (SMS), see PMP Table PMP-6.

Exposure Barrier System and West Beach Sediment Core Collection and Monitoring - EBS and
West Beach monitoring will include visual seep surveys, a physical assessment of cover
thickness, and sediment chemistry. A total of six (6) locations on the EBS and West Beach will
be sampled for surface sediments (0-2 ft) and analyzed for PAH, pentachlorophenol (PCP), and
conventional parameters.

North Shoal Subtidal Area Sediment Collection - Surface sediments (0-10 cm) will be collected at
five (5) intertidal locations and analyzed for PAH, PCP, mercury, and conventional parameters to
identity if surface sediments along the North Shoal have PAH concentrations that exceed the
SMS.

Clam Tissue Collections - Collect clams from locations from the intertidal areas from the West
Beach/EBS, the Phase Ill cap, and East Beach. Tissues are analyzed for PAH and lipids content
to provide information of biological uptake of PAH, and used to assess potential risk. Clam
Tissue collection and sampling was previously completed by the USACE (July 2016).

2.2.1 Subtidal Cap Monitoring

Subtidal surface sediment composites will be collected from Grids J9 and J10; no cores will be
taken. Surface sediment composites will be analyzed for PAHs, PCP, mercury, and conventional
parameters. The purpose of this monitoring is to provide further information to inform remedy
design/decisions within the area of the historical West Dock.

For Year 22 monitoring, stations are defined based on the grid-sampling design initiated in the 2002
OMMP Addendum. Grids J9 and J10 are shown in Figure FSP-4; the individual grab sampling
locations in Figure FSP-5. Individual sampling locations are presented in Table FSP-1. Sample
analyses are summarized in Table FSP-2. For surface sediments, a minimum of three replicate grab
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samples will be collected from the same locations sampled in 2011.

2.2.2 Exposure Barrier System and West Beach Monitoring

EBS and West Beach monitoring will include physical stability, visual seep surveys, and sediment
chemistry. Physical stability will be assessed using a comparison of the 2016 combined elevation
surveys to the 2008 as-built EBS conditions, following the approach presented in the 2011 Year 16
Monitoring Report (HDR and SEE 2011). Confirmation of physical stability will also include hand-
measures of the cover thickness, to the extent practicable, by pushing a measuring rod through the
fish habitat fill and recording both the location of the measure and the length the rod passes through
the fish habitat fill before contacting the underlying rock layer.

A total of five (5) locations on the EBS will be sampled in the top 2 ft, or to the depth of the
underlying cobble layer, and analyzed for PAH, PCP, and conventional parameters. Three of the
EBS locations sampled in 2011 (Grids F12, H12, and 112) will be sampled again (Table FSP-1 and
Figure FSP-6). An additional two discretionary grids within the EBS will be sampled based upon field
observations. Criteria for selecting these discretionary stations include visible seeps, hydrocarbon
odor, visible erosion of the EBS cover, and/or the observation that the cover thickness is less than
the 2-foot minimum required of the EBS. Throughout the sampling efforts the EBS will be monitored
for seeps. Results of the chemical analyses will be compared to the EHOU 1994 Record of Decision
and 2007 Explanation of Significant Difference Sediment Standards Chemical Criteria. These criteria
are included in Table 1 of the OMMP.

2.2.3 North Shoal Subtidal Area Sediment Collection

Monitoring of the North Shoal consists of the collection of subtidal surface sediments (0-10 cm) from
five (5) grids: J7, J8, K7, K8, and L8. Location of these grids is shown in Figure FSP-4; the specific
sampling locations are given in Figure FSP-5 and in Table FSP-1. The purpose of the surface
sediment monitoring is to confirm whether sediments in the North Shoal subtidal area remain
uncontaminated relative to the SMS. Sediments will be analyzed for PAHs, PCP, mercury, and
conventional parameters for comparison to the SMS. Stations on the North Shoal subtidal area to be
sampled are shown in Figure FSP-5 and listed in Table FSP-1. Analyses to be conducted are shown
in Table FSP-2.

2.2.4 Biological Monitoring

Shellfish tissue has been contaminated in the past primarily with PAHs at concentrations that posed
a risk to subsistence-level and recreational shellfish consumers due in part to potential chemical
contamination associated with the Wyckoff/Eagle Harbor Superfund site. The shellfish survey will
serve two purposes. Clams will be collected to assess habitat use by the clams in the intertidal areas
of at West Beach, the Intertidal cap, North Shoal, and East Beach. Clam tissue analysis will be
conducted from clams gathered at North Shoal and Intertidal Beach to evaluate whether natural
recovery has resulted in a decrease in PAH concentrations within clam tissue, and whether or not
they are suitable for human consumption based on health protective values to be derived. Clam
sampling has been conducted by the Corps, with the tissue chemical analyses being done by EPA’s
Manchester Laboratory.
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3.0 Project Organization and Responsibilities

This section identifies individuals responsible for specific aspects of field sampling for Year 22
monitoring. The overall project management is defined in PMP, with contact information provided in
Table PMP-1. Personnel responsible for laboratory analysis, quality assurance, data management,
and reporting of the physical, chemical, and biological monitoring are detailed in the QAPP, but are
also briefly mentioned in this document in relation to successfully accomplishing the field sampling
associated with Year 22 monitoring.

3.1  Monitoring Personnel

HDR and its team will conduct the field activities and sample collection specified within this FSP. The
overall project personnel and assigned responsibilities are given in the PMP Table PMP-2; the
organizational chart in Figure PMP-1.

Jeff Fellows, PE, is the HDR project manager and the project health and safety officer. He is the
contractual point of contact for the USACE and EPA.

Elevation mapping will be led by MCA Maps; Jeffrey Kenner is the surveying team project manager.
The survey team includes APS Surveying and Mapping (field surveys), TerraSond (bathymetric
surveys), GeoTerra (airborne lidar acquisition), and GPS Surveying (aerial imagery acquisition.
Methods for the elevation surveys are discussed further in Section 5.1; the scope is presented in
Appendix B.

Tim Thompson and David Browning of SEE will coordinate and conduct the physical and chemical
monitoring tasks, as well as analysis and reporting. Mr. Tim Thompson will serve as the sediment
technical lead and the sediment site health and safety officer for the field work. SEE is the technical
point of contact for the USACE and EPA.

Analytical Resources, Inc. (ARI), will conduct all chemical and conventional analyses for sediments
and rinsates. Ms. Cheronne Oreiro is the laboratory project manager for ARI. Archived samples will
be stored at ARI until the conclusion of the period of performance for the Year 22 monitoring, at
which time the samples will be transferred to the USACE or disposed at the direction of the USACE.
QA/QC oversight of laboratory will be the responsibility David Wolfe, PE, of HDR.

Subtidal sampling will be conducted from the R/V Nancy Anne, operated by Marine Sampling
Services (MSS). Mr. Tim Thompson and/or Mr. David Browning in tandem with Mr. Bill Jaworski of
MSS will be responsible for station positioning for the on-water field efforts for monitoring. Mr.
Browning will be responsible for positioning/surveying associated with intertidal sediment. A sub-
meter accuracy differential global positioning system will be used for all sampling activities. The
shipboard global positioning system (GPS) will be provided by Mr. Bill Jaworski for sampling
activities conducted aboard the R/V Nancy Ann.

A backpack differential GPS will be used during the intertidal sediment and tissue collections. On the
research vessel, the GPS will be interfaced to an integrated navigation system that will store target
sampling locations, provide a plan-view display of the vessel position relative to the target sampling
location, and record the location of sample acquisition once the sample is taken.
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3.2  Physical, Chemical, and Biological Monitoring Task Coordinators

The managers of the physical, chemical and biological monitoring efforts, along with their sampling
(measurement tools) responsibility are listed below. These managers will be responsible for
managing field sampling and survey work, laboratory analysis, data analysis and interpretation, and
reporting for the listed monitoring methods. They will also be responsible for directing staff,
coordinating with the HDR project manager, and preparing all reports and other work products in
their technical area.

Monitoring Type Manager Measurement Tools
Physical Jeff Kenner, PE Bathymetry

MCA Maps Beach Elevation Surveys
Chemical Tim Thompson Sediment Coring

David Browning Surface Sediment Chemistry
Biological USACE Clam Tissue Collection

3.3  Field Sampling Personnel

The personnel listed in the above table will conduct the field program. HDR scientists involved with
the field sampling will include Kimberley Hawkins and Hailey Fitterer. Field personnel conducting the
chemical sediment sampling have extensive marine sampling and/or biological monitoring
experience and are familiar with the methods for conducting this work. Field personnel conducting
sediment sampling have current health and safety certification as required by Occupational Safety
and Health Administration 29 Code of Federal Regulations 1910.120.

In the event additional personnel are necessary, other personnel with marine sampling experience
will assist in conducting the field work. At a minimum, those individuals will have current health and
safety certification and will be required to read and comply with the relevant sections of this FSP and
the HSP.
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4.0 Field Project Schedule

The overall schedule for the project is presented in the PMP in Table PMP-4. The projected
schedule for the field sampling for Year 22 monitoring of the EHOU is presented in

Table FSP-3. Note that the sampling of clam tissues was decoupled from sediment sampling; it was
necessary to sample the clams in the summer; typically a time of high clam tissue lipid content. This
has been completed by the USACE; the work plan for those activities is in Appendix A.

Field activities for the EHOU monitoring during Year 22 monitoring will take place over approximately
three weeks in January 2017. The projected schedule is tentative and dependent on the progress of
Work Plan approval and the timing of each monitoring element.

The following sequence of field sampling events is anticipated:

Aerial topographic surveys will take 1 day, but are weather contingent.
Bathymetric surveys will take 1 day, and are tidal contingent.

EBS and West Beach sediment core sampling is estimated to take 0.5 days.
Mobilization and setting the differential GPS (DGPS) will take approximately 1 day.

Sampling of subtidal surface sediments (0 - 10 cm) using the van Veen grab sampler is
anticipated to take up to 2 days based on the field logs from the 2011 sampling. Mobilization and
demobilization is included in this estimate.

Through-cap coring is estimated to take 1 days, including mobilization.

Core processing is estimated to take 1 day

2016 Quality Assurance Program Plan, Field Sampling Plan 11
Final January 9, 2017



5.0 Field Activities

This section details the activities, procedures, and data quality objectives for the field sampling
efforts for Year 22 monitoring at the EHOU. General descriptions of how each monitoring tool works,
and its relationship to the overall program is provided below. Definitions for the quality assurance
parameters (precision, accuracy, representativeness, completeness, and comparability) are given in
Section 8.0 of the AQAP.

All field activities must be conducted in accordance with the site HSP.

5.1  Site Elevation Surveys

Field collections for the site elevation surveys of the EBS and West Beach will be conducted by MCA
and its subcontractors. The elevation surveys consist of intertidal and supratidal topographic surveys
and subtidal bathymetric surveys. The specifications and methodologies for the field sampling or
data collection portions of these surveys may be found in Appendix B, Scope of Work for
Topographic Surveying of the Wyckoff/Eagle Harbor Site.

The topographic surveys will be conducted using a combination of airborne lidar data acquired
during a period of low tide, and a bathymetric survey conducted during a high tide period. In addition,
digital orthoimagery will be prepared to show current site conditions. The mapping limits and control
locations are shown on Figure 2 in Appendix B.

5.1.1 Upland Topographic Survey

The LIDAR data will be acquired at an altitude of 1,500 m or lower using a 50 percent lateral overlap
approach to achieve a minimum density of 8 points per square meter. These parameters have been
shown to result in point data with a vertical RMSE of <10 cm.

Multi-spectral aerial imagery will be acquired using a gyroscopically stabilized Vexcel UltraCam
Falcon precision digital imaging sensor at a nominal resolution of 0.15 feet. The stereo imagery and
project elevation data will be utilized to prepare natural color orthoimagery with a ground sample
distance of 0.2 feet.

5.1.2 Bathymetric Survey

For the Year 22 monitoring, both single beam sonar and multibeam sonar data will be collected. The
single beam is necessary to compare the 2016 data to the 2011 data, and the 2008 post-
construction EBS “as-built” data consistent with what was completed in the Year 16 monitoring
report. Moving forward, future bathymetric surveys at the EHOU will be done with multibeam sonar;
the co-collected single beam and multibeam data will be used to inform future assessments of the
data differences between the two methods.

The bathymetric data collection will be completed using TerraSond’s vessel Ospika. The crew will
consist of one vessel captain and one surveyor. The survey area will be from the +4 ft. mean lower
low water (MLLW) contour at the inshore limit to the project area extents. The survey vessel is a
shallow draft jet boat that will be trailered to Bainbridge and launched near the project area. The
survey will be planned during a high tide to enable survey to the maximum practical shoreline
elevation. All standard survey quality control checks will be performed prior to, and during data
acquisition.
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Single beam data acquisition will consist of grid, run at a spacing matching that used in the 2008 and
2011 surveys. The survey extents will be limited to the outlined area indicated in Figure 3 in
Appendix B. Multibeam data acquisition will consist of 100% coverage below the 4-foot elevation
within the highlighted survey area in Appendix B, Figure 1.

QPS Quality Integrated Navigation System (QINSy) data acquisition software will be used for data
collection. The software generates a real-time, corrected coverage map and survey line spacing is
adjusted in real time. Line spacing is variable depending on the depths, and more or less runs
parallel with the contours. Generally, the survey lines will be run with spacing such that overlap
between adjacent lines is achieved at a 45-degree swath angle.

Prior to and during data collection, a series of quality assurance checks will be conducted to verify
the sounding accuracies. These are detailed in Appendix B. The results of the quality control checks
will be included in the final survey report.

5.1.3 Elevation Data Processing

MCA data deliverables are defined in Appendix B. Final elevation survey data will be received from
both surveys as XYZ ASCII format: latitude, longitude, and elevation. Final horizontal positions will
be referenced to the Washington Coordinate System, North Zone, NAD 83/91. Final vertical
positions will be referenced to both the North American Vertical Datum (NAVD) 88 (Geiod 03) and
NOS MLLW, Tidal Epoch 1983-2001. The unit of measurement will be the U.S. Survey Foot.

All topographic data will be plotted onto the 2016 aerial image in “as recorded” condition in order to
evaluate: (1) intertidal overlap of the lidar elevation data with the single-beam data; (2) overlap of the
lidar elevation data with the multi-beam data, and (3) comparability of the single-beam and the multi-
beam elevation data.

All elevation data will be post-processed into site contours following the same procedures used to
create the contour figures and the elevation difference figures in the 2011 report (see Figures 3-1
and 3-5 in the Year 16 Monitoring Report). The survey team will work in close coordination with Mr.
David Michalsen of the Corps who processed the 2011 data.

5.2  Sediment Sampling Navigation and Positioning
5.2.1 Rationale

Precise navigation and positioning is required to document the locations where samples were
acquired and to occupy and reoccupy sampling locations from previous investigations and
monitoring activities. Accurate and precise positioning is a required quality control parameter for all
objectives. Detailed procedures for navigation and positioning are described below.

5.2.1.1 Method

A DGPS will be used to navigate to, occupy, and document all over water stations aboard the

R/V Nancy Ann operated by MSS. A Trimble AG 132 DGPS utilizing the U.S. Coast Guard
differential signal from Oak Harbor, Washington, will be interfaced to a computer running software
enabling real-time plan view navigation to the required sampling stations. Station coordinates will be
digitally recorded and in the field logs at the time of collection of each sample in North American
Datum 1983 (NAD 83).

Navigation and positioning will be accomplished using a submeter accuracy DGPS utilizing the
Coast Guard broadcast differential correction signal. For shipboard operations, the DGPS system
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will be interfaced to an integrated navigation system that will use the GPS data to display the vessel
position in plan-view along with a target sampling station, store the coordinates of target sampling
locations, and record coordinates of sample acquisition. For intertidal sampling, a backpack DGPS
will be used, with target sampling locations entered in the DGPS prior to sampling. The positioning
system must be able to provide highly accurate positions (x2 meters in real-time) with a rapid
positional update (e.g., every 3 seconds or less). The methods and QA/QC procedures described
herein are applicable to all surveys.

5.2.1.2 Study Area Definition

The survey area is similar to that surveyed during previous monitoring events but now also
encompasses North Shoal Subtidal area. The study area is shown in Figure FSP-2.

5.2.2 Procedures
5.2.2.1 Equipment

The following equipment is required for operation of the navigation system:
Differential Global Positioning System

e  Sub-meter GPS unit(s)
¢ VHS NMEA Differential Receiver
e GPS and VHS Antennae

Integrated Navigation System Components

e PC-based Computer System Including Monitor
e Printer/Plotter
¢ Navigation software

5.2.2.2 Survey Setup

The integrated navigation system is controlled through a series of menu-driven options and presents
a visual display of the ship's position relative to the intended destination. Before a survey begins, a
file is created containing the horizontal control check point coordinates, sampling points (waypoints),
survey parameters, chart parameters, and data recording parameters. Eagle Harbor surveys have
used state plane coordinates (X and Y) and the 1927 North American Datum (NAD 27) in 1994, and
NAD 83/WGS-84 datum with geographic coordinates in subsequent surveys. The survey will be
conducted utilizing GPS, which operates in the WGS-84 or NAD 83 datum.

5.2.2.3 Data Quality Objectives, Instrument Calibration, and Quality Control Procedures

The Data Quality Objective (DQO) for navigation is precision placement with an accuracy of £ 2 m
for a minimum completeness of 100 percent of all sampling stations. To meet these parameters, the
instrument quality control procedures described below will be followed.

A location of known position (horizontal control check point) will be visited by the survey vessel prior
to the start of each survey day to ensure that the positioning system is operating satisfactorily.
Horizontal control points previously used at the EHOU are listed in Table FSP-4. A record of the
daily "navigation check" will be kept in the field log.

Precision navigation and positioning are critical to successful completion of this program. To ensure
that the DQO of +2 meters is satisfied, the following institutional controls will be implemented:
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e Setup procedures for the navigation system will be established and followed aboard the research
vessel to ensure that the antennae are always in the exactly same location.

e To verify accurate horizontal control, a known position will be occupied daily, prior to survey
operations. A log will be kept of the daily fixes to identify any errors in the navigation system.

o Before field operations, the navigator will check the system's hardware and software to make
sure the computer, peripherals, and diskettes are functional.

o A proper supply of electronic and mechanical spares will be maintained on shore and aboard the
research vessel to insure minimal down-time.

5.2.2.4 Real-time Data Collection and Display

The GPS unit calculates the vessel's position using the satellite signal time delays and the broadcast
differential correction. The integrated navigation system displays the vessel’s position in plan-view
relative to a target sampling position, or waypoint. Target sampling locations for surface sediment
collections and through-cap core collections will be loaded into the shipboard integrated navigation
system prior to the start of the survey and retrieved and displayed throughout the survey. Once the
research vessel is piloted to within a specified distance from the target sampling location, data will
be collected, including a fix of vessel position at the moment of sample acquisition. This fix will be
recorded digitally and in the project field log.

5.2.2.5 Data Processing

Records of sampling locations will be maintained and reported in geographic (latitude and longitude)
NAD 83 coordinates. The integrated navigation system will be used to display and record position
data, however, all coordinate conversions and geographic data processing will be accomplished
using Corpscon and ArcView®, respectively.

5.2.2.6 Data Reporting

Navigation deliverables consist of listings of proposed and actual sampling locations for sediment
sampling, sediment coring, intertidal sediment sampling, and clam tissue collections. QA
deliverables include daily horizontal control check points.

5.3  Surface Sediment Sampling
5.3.1 Rationale

Subtidal surface sediment samples, representing sediments 0-10 cm below mudline, will be
collected from the subtidal cap (Grids J9 and J10), and from the North Shoal subtidal area locations
(Grids J7, J8, K8 and L8). Surface sediment samples will be collected to assess the chemical
character of surface sediments with respect to SMS and/or the Eagle Harbor Site Sediment Criteria
(Tables PMP-5 through PMP-6). All subtidal samples will be compared to the SMS criteria. Shallow
core samples (0 to 2 feet deep) will be collected at the EBS/West Beach sample locations and the
results will be compared to the Site Sediment Criteria. The objectives and rationale for surface
sediment sampling are defined in the 2016 OMMP Addendum and are given in PMP Table PMP-4.

5.3.1.1 Sampling Locations

The stations where 0-10 cm surface sediment samples will be collected are listed in Table FSP-1
and are shown in Figures FSP-4 and FSP-5.
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5.3.1.2 Sample Collection, Field, and Laboratory Analyses

Collection of subtidal surface sediment samples collected using a 0.25 m? hydraulically-driven power
grab from the R/V Nancy Anne. Collection on the EBS will be by hand-trowel.

All site surface and shallow core sediment samples require the collection of three grab samples per
grid composited to a single sample for analysis. Subtidal samples will be analyzed for total solids,
total organic carbon (TOC), grain size, and the SMS-designated list of PAHs, PCP, and mercury.
Composite core samples collected from the EBS and West Beach will be analyzed for total solids,
TOC, grain size, PAHs, and PCP. For each collection site an individual sediment sample will be
collected and archived.

The total number of surface and shallow core sediment samples and corresponding analyses to be
performed are shown in Tables FSP-1 and FSP-2. More specific details on methods are described
below.

5.3.1.3 QA/QC, Blank Samples, and Frequency

QA/QC for surface and shallow core sediment samples collected for chemical analyses include
procedures for collecting an undisturbed sediment sample with no sampling-induced cross-
contamination, evaluating the representativeness of the sediment and ensuring the accuracy of
analyses. QA/QC for the collection of surface sediment samples is described in the discussion of
field collection procedures.

DQOs for sediment chemical analyses require the collection of field duplicates, blanks, and
equipment rinsates. A summary of QC samples required is presented in Table FSP-5. A discussion
of those requirements may be found in Section 6.0 of the AQAP.

To evaluate the representativeness of the sediment samples as well as spatial heterogeneity of
surface and shallow core sediments, surface sediment field duplicates will be collected from one
subtidal sediment station, and an intertidal shallow core sediment station from the EBS.

To evaluate collection-related cross-contamination, equipment rinsate samples will be taken at a
frequency of 5 percent, or one per sampling event, whichever is more frequent (Table FSP-5).
Rinsate blanks will be distilled water rinsates taken from the decontaminated sampling devices and
compositing utensils.

Matrix spikes and matrix spike duplicate (MS/MSD) analyses will be conducted on 5 percent of the
samples or one per batch, whichever is more frequent (see AQAP). Sufficient sediment will be
collected from each station such that the MS/MSD can be conducted on any sample. Based on the
screening of extract, samples that appear to be highly contaminated will not be selected for MS/MSD
due to their high probability of adverse matrix interferences and likely poor recoveries. Samples of
intermediate concentration will be chosen for MS/MSD analysis based on conversations with the
analytical laboratory, using best professional judgment.

5.3.2 Procedures

5.3.2.1 Equipment

The following equipment is required for conducting surface sediment sampling:
e Sampling vessel with winch (subtidal sediments)

e 0.25 m? hydraulically-driven power grab (subtidal sediment)

2016 Quality Assurance Program Plan, Field Sampling Plan 16
Final January 9, 2017



e Hand-cores/hand trowels (intertidal sediments)
o Decontaminated stainless steel sampling spoons and mixing bowls

e Solvents (isopropanol and/or hexane), distilled water, and Alconox® for cleaning sampling
equipment and tools

¢ Ruler/measure

e Sample jars

e Labels and tape

e |ce chests

e Tygon tubing for siphoning overlying water

¢ Gloves and personal protection equipment (e.g., polyethylene, nitrile, solvex gloves, rain gear,
steel-toed boots)

e Containers for IDW
e Field Notebooks/sampling logs
¢ DGPS Positioning system

¢ Integrated navigation system

5.3.2.2 Sampling Methods for Subtidal Surface Samples using the Power Grab

Surface grab samples (upper 10 cm) will be collected from the subtidal regions of the EHOU using
the 0.25 m? hydraulically-driven power grab. For surface sediment samples collected with the grab,
the research vessel will be piloted to within 5 m of the sampling station coordinates, the sampler
deployed, lowered to the seafloor, retrieved, and then brought back on deck. Samples will be
collected to minimize any disturbance to the sediments. All overlying waters will be carefully
siphoned off prior to subsampling.

Surface sediments under the SMS are defined as those in the top 10 cm (0.33 ft). Sample collection
procedures are as follows:

e Prior to sampling the power grab is washed with a phosphate-free detergent (e.g., Alconox), and
rinsed with site water.

¢ Once the boat is in the general proximity of the planned sampling station, the power grab is
lowered through the water column until just above the sediment surface. The boat is positioned
to within + 3 ft of the designated target coordinates for the specific station, and the power grab is
set on the sediment surface.

e The jaws of the sampler are closed, and at that time, the station name, latitude/ longitude, time of
collection, and depth to mudline are noted in the field log.

e Retrieval of the grab should initially occur no faster than 1 foot per second.

¢ When the grab sampler approaches the water surface, the winch should be stopped, and any
handling lines in use should be attached to the winch cable to reduce swinging of the grab.

e The winch should then be restarted to slowly bring the grab into the boat with minimal swinging.
The grab sampler should be secured as soon as possible once it has been retrieved into the
boat.

After the power grab has been secured, the upper access doors of the sampler should be opened,
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and the sediment sample should be inspected carefully before being accepted. The following
acceptability criteria should be satisfied:

e The jaws of the sampler will be fully closed; there is no protruding rock, branches, or other debris
that prevented a clean and complete closure.

e Sediment is not extruded from the upper face of the sampler (i.e., the sediment sample is not
overflowing through the screens and flaps at the top of the sampler).

e Overlying water is present (an indication of minimal leakage).

¢ The sediment surface is relatively flat and appears undisturbed, which indicates minimal
disturbance or loss of sample (winnowing).

e The entire surface of the sample is included in the sampler.

If a sample does not meet one or more of the above acceptability criteria, it should be rejected, and
the sampling station should be resampled. If the sample is acceptable, the following observations
should be noted in a field log or notebook before sediment is removed and placed into sample
collection containers for subsequent shipment to a laboratory.

e Station location

e Time of collection

e Latitude and longitude

e Depth to mudline

e Depth of penetration (cm)

e Gross characteristics of the sediment

Texture

Color

Biolo